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IN the study of the constitution of flavones alkali fission is an important
operation. The use of aqueous alkali or aqueous alcoholic alkali gives the
aeid product representing the side-phenyl nucleus fairly readily. It is not,
however, satisfactory for the isolation of the ketonic product representing
the fused benzene ring. Absolute alcoholic potash is much more useful.
Even here only completely methylated or ethylated flavones undergo fission
satisfactorily whereas partial ethers having free hydroxyl groups are resistant.
Bese and Nath 1 reported that when gardenin, 5-hydroxy-3:6:8: 3 ' : 4 ' : 5'hexamethoxy-flavone (I, R = H), was boiled with 15 per cent. alcoholic
potash, they obtained tfimethyl gallic acid and a chocolate-coloured compound melting at 158-60 ~ having only one methoxyl group and exhibiting
qmnone and acid properties. Subsequently Bese 2 drew attention to the
similarity between this compound and 2: 5-dihydroxy-quinones in general
and pedicinin in particular and conctuded that it should have the structure
(II). Employing gardenin methyl ether (I, R = CHs) for the alkali fission,
Balalcrishna and Seshadri ~ showed that the fission went smoothly yielding
a tetramethoxy-monohydroxy-ketone (III). By the action of nitric acid it
underwent oxidative demethylation to f o r m a neutral quinone-ketone (IV).
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It was felt neccssary to study the observation of Bese and Nath in greater
detail since it eonstituted a ea.se of oxidative demethylation by means of
alcoholie alkali, the intermediate stage being probably 0,:3 : 5-trimethoxy2:6-dihydroxyaeetophenone. Our present work confirms their observation.
Further the constitution of the product is established as (II) by its preparation by the alkaline hydrolysis of the methoxy-quinone-ketone (IV). It
should be noted here that all the nuclear methoxyl groups in ketone (II1)
can be removed through the stages (IV) and (II) because tbey are all in
susceptible positions. 4 Further alkali is required for the demethylation of
(IV) in conformity with the behaviour of 1 : 2: 4: 5-tetramethoxybenzene
derivatives. 4
Expecting that the above described behaviour of gardenin with alcoholic
alkali may be characteristic of partial methyl ethers of flavones with a free
hydroxyl group in the 5-positiort a sclect number of analogous compounds
having some of the featurcs of gardenin have been studied. They ate tetramethyl-ether of quercetin, pentamcthyl ethers of myrieetin, quercetagetin
and gossypetin having a free hydroxyl in the 5-position and calycopterin
having free hydroxyls in the 5- and 4'-positions. Surprisingly nene of these
underwent decomposition with alcoholie alkali under conditions when
gardenin gave a good yield of the dihydroxy-quinone-ketone (II). Only
their sparingly soluble potassium salts separated out and remained unaffected.
EXPERIMENTAL
oJ-Methoxy-3 : 6-dihydroxy-2 : 5-quhzo-acetophenone ( H) :
(i) Hydrolysis o f a, : 3 : 6-trUnethoxy-2 : 5-q~ino-acetophenone (IV).DThe
trimethoxy-quino-acetophenone 3 (0.8'g.) was just warmed with 40 per cent.
aqueous potash (2 mols.) till a clear solution was obtained and cooled. The
potassium salt separated out as a red solid. After allowing to stand for an
hour it ,,vas filtered and washed with a small quantity of absolute alcohol.
It was then dissolved in a few c.e. of water and the aqueous solufion was
acidi¡
with dilute sulphuric acid. The brown solid that separated out,
was extracted fftth ether and the ether solution concentrated. The product
crystallised from alcohol as chocolate-coloured prisms melting at 159-60 o.
Yield, 0.3g. (Found" C, 51.1; H, 4.0; OCH~, I4.8; CgHsO6 requires
C, 50.9 ; H, 3.8 and OCH3, 14.6%). An alcoholic solution of the substance,
which was initially coloured orange, changed to dark brown on the addition
of a drop of f.erric chloride solution.
(ii) Alkalifission ofgardenin ti, R = H).BGardenin (2.0 g.) was treated
with alcoholic potassium hydroxide (15%, 40e.c.)and the mixture was
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refluxed for six hours. The solution was left overnight in the re/rigerator.
The brown potassium salt that separated out was filtered and washed with
a little absolute alcohol. It was dissolved in a small volume of" water and
worked up as described in the previous experiment. The final product was
identical in all resl~cts with the eompound obtained above and the mixed
melting point was undepressed.
The fission could also be effected with 8~ aleoholic potash; but then
the reaction was not quite complete in 6 hours and required longer boiling
/or completion.
SUMMARY

The observation of Bose and Nath regarding the fission of gardenin
with alcoholic potash is confirmed. The formation of ta-methoxy-3: 6dihydroxy-2:5-quino-acetophenone (II) in this reaction constitutes an
example of oxidative demethylation by means of alcoholie potash. The
same compound can be obtained from methyl gardenin through the stages
(III) and (IV). Analogous partial methyl ethers of flavones with a free
5-hydroxyl are resistant to this treatment.
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